[ Ordering number: EN 2651A

Monolithic Linear IC

No.2651A | | LA3246

STeEreo Preamp FOR CompacT DouBLE CASSETTE
PLAYBACK-ONLY USE

The LA3246 is a stereo preamp IC for double cassette tape playback-only use.
The LLA3246 is intended for use in portable radio-cassette tape recorders and
tape decks.

Applications
. Stereo compact cassette player for playback-only use
. 3tereo cassette deck player

Functions
. Preamp x 2, mixing amp x 1, electronic switch x 6

Features

.« On-chip electronic switch for input select (auto reverse or A deck/B deck
select)

« On-chip electronic switeh for normal/higher dubbing select and electronic
switch for metal/normal tape select

- Wide operating voltage range (Vyc op=3.5 to 14V)

. With output MIX pin (for music select control)

. Low noise voltage (VNI=0.9uV typ, Rg=2.2kohms NAB)

. Can be used in conjunction with the LA3240, 3241, 3242 to make up a double-
cassette dubbing system.

Maximum Ratings at Ta=25°C unit
Maximum Supply Voltage Voo max 16 v
Allowable Power Dissipation Pd max 500 nW
Operating Temperature Topr -20 to +75 ©¢C
Storage Temperature  Tstg -40 to +125 ©C

Operating Conditions at Ta=25°C unit
Recommended Supply Voltage Voo 6 v
Operating Voltage Range Voo op 3.5 to 14 v

Package Dimensions 3021B

(unit : mm)
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LA3246

Operating Characteristics at Td=25°C,VCC=6.OV,RL=10kohms,f=1kHz,0dB=0.775V
_ min typ max unit

Quiescent Current Icco  Nor/Nor Speed Forward 5 7 12 mA
, Tces Metal/High Speed Forward T 10 17 mA
Voltage Gain (Open) VGo 75 85 dB
(Closed) VG Nor/Nor Speed,NAB 39.5 40.5 41.5 dB
Total Harmonic¢ Distortion THD Vo=0,65V,Nor/Nor Speed 0.03 0.2 b4
Maximum Qutput Voltage Vo max THD=1%,Nor/Nor Speed 0.7 1.2 v
Crosstalk CT1 Vo=-5dBm,Rg=2. 2kohms, 50 65 dB
(between Channels) Nor/Nor Speed
Crosstalk cT2 Vo=-5dBm, Rg=2, 2Zkohms, 50 65 dB
(between F/R) Nor/Nor Speed
Channel Balance VBL Vi==50dBm 0 2 dB
Equivalent Input VNI Rg=2,2kohms,B.P.F 20Hz to 0.9 1.7 uv
Noise Voltage 20kHz,Nor/Nor Speed
MIX Output Voltage VoMIX Vo1,Vo2=0dBm -3 0 3 dB
Ripple Filter IpoyT i 10 15 mA
Output Current
Electronic Switch Ron Between P1 to P4 and 5, 100 250 ohm
ON-State Resistance between pin 16 and 17
’ Between P1 to PT and 10, 30 70 ohm
between pin 10 and 14
DC Feedback Resistance Rp 240 300 360 kohm
Input Bias Current Ip 0.5 3.0 wua
o L Pq max - Ta
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Equivalent Circuit Block Diagram

Met/Norm Met/Norm Norm/Migh Filter
IN2F INIR NF2 ouT?2 ouTe Sw OUﬂlgh ouT RFC wC

207 10 " 179 1 15 % L] 7 i

4 . v ]
1 2 kPN 10 { top view}
INIF INIR NF1 OUT1  Met/Norm  Nom/Migh PbrmIHi?h MIX FIR GKD

ouT SW 1)) T SW
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Test Circuit
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Note 1.

3-
.
5.

‘The value of the capacitor connected to pin 12 can be increased

The output frequency characteristic for Nor Tape/High Speed Mode (pin 6:

High, pin 15: Low) and that for Metal Tape/Nor Speed Mode (pin 6: Low,

pin 15: Low) are set to be the same.

Since the input ‘bias current flows out of pins 1,2 and pins 19,20, & re-

sistor (recommended value: 30kohms to 350kohms, maximum value: 500kohms)

must be connected across pins 1,2 and GND and across pins 19,20 and GND

when connecting a coupling capacitor in series with these pins.

#: A capacitor must be connected to the input to absorb a surge.

The electronic select switching level is approximately 1/2 x (Van-0.9).
9Eecreas-

ed to adjust starting time ta at the time of application of Ve

(C=100uF, t,=0.4sec.) If the capacitor value is made less than H?uF

the ripple rejeetion will get worse,

No capacitor is connected.to pin 13. (Even if connected, the ripple can

not be rejected.)

Extreme caution should be exercised when handling the IC as 1t is sub-

"~ Ject to dielectric breakdown.

Sample Printed Circuit Pattern (Cu-folled area)

115X115mm

‘Unit (resistance: Q, capacitance: F )

No.2651-4/13
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Proper cares in using the IC

(1) It is recommended to connect a surge absorbing capacitor across input pins
1,2 and GND and across input pins 19,20 and GND.

(2) The base of a PNP transistor is connected to input pins 1,2 and 19,20. If
an electrolytic capacitor is connected in series with the input pins,
connect input resistor R across input pin and GND. The value of R
must not exceed 500kohms. ?Reason: To minimize the variation in output Eg
voltage at the time of input switching)

If a resistor of more than 500kohms is connected across input pin and GND,
the noise (output) caused by amp 1 - amp 2 select is liable to increase at
the time of F/R switching.

(3) When an electrolytic capacitor is connected to input pins 1,2 (or 23,21),
make the value of RIN1 as equal to that of RINE as poasible.

PP

124) 2123}

+

1

PH. Rini13

»

R.H. RNz

The difference in the value between Ry and Rt causes the variation in
amp output DC voltage at the time of F)% sw1tch£Lg Therefore, the input
DC voltage (voltage across R;y) must be made as equal as possible.

(4) The amp output characteristics are desighed to be the same in the Nor Tape
/High Speed (pin 15 GND/pin 6 Voe) and Me Tape/Nor Speed (pin 15 Voe/pin 6
GND) modes. (Refer to Sample Application Circuit, external constants.)

(5) When externally turning ON/OFF power supply pin 11 (by bringing pin 11 to

/GND level) with a capacitor connected to pin 13, connect external
dloé: D, as shown below, so that no breakdown (or deterioration) of the IC
system is caused by ICD when the switch is turned OFF. When no capacitor
is connected to pin 13, diode D is not required.

|H ~¥ce

_—Z 1

_ off _T_on
3|12 |cp l
o

E °

]
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(6) The output MIX circuit is of the emitter follower configuration as shown

(1)

(8)

below.

O O =]
!z 3 4 (] 17 1920 , .
Yo MIX OUT Voz S Unit (resistance: Q1)

The MIX OUT output level Vo MIX at the time a signal is applied to PRE1
{or PRE2) only is 1/2 as compared with output levels Vo1, Vo2 at the time
the same input signal is applied to both channels, ‘
1 1
Vo MIX=-—Vo1(=—YVo2
2 ¢ 2 )
where Vol=Vo2

Output waveform starting time

|

Example of rise waveform at pin 4 {(or 17)

When supply voltage Voc is switched ON, the amplifier output (pins 4,17)
will rise. Output waveform ON time t8 can be varied by capacitor Cr con-
nected to pin 12.

Refer to Data Cr - ts'
The minimum value of Cr is 47uF.

Electronic select switching level
. The switch level at VCC=6.0V is shown below.
Switching Level Control Current Mode
Pin| Switch Mode [Operation[Operation|Clamp Voltage typ (flow-in) {+} (-)
Start Finish : (at operation finish)
6 Normal/Metal 2.1V 2,47 3.7V 2ul Metal |Normal
9 |Forward/Reverse| 2.1V 3.1V 3.4V 2ul Reverse|Forward
15 | Normal/Higher 2.1V 2.4y 3.7V 2ui Higher |Normal

As shown above, there is a difference in the switching level at three
control pins (6,9,15) between operation start and pperation finish.

No.2651-6/13
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. Switching level and mode at each pin (experimental value)
Switehing level (rever-se) on pin(Pat Voc=6.0V,Ta=25°C

" a7 ‘AUHW%MWW%%M%&

////,</////////////////////

2 (Metal Y{Higher)
Switching level region

at pins ()3

Z0 Ig - uA

. Control circuit .
The control circuit for each CONT pin is configured as shown below.
When a voltage more than a given value is applied, the level on the pin
is fixed by clamp diode D1.
Vc_cJ Unit (resistance: Q, capacitance: F)
SV 12| 1

:E 1
ol.étput 3 EEZO"‘ % 1k

s T, ) Current route

t clamp mode

Control pin la P +
1001 A max 'O

639,15 13

=Wk

( Note:
For D1, a Schottky dicde is used for
b 77pin 9 and a silicon diode 13 used for
pins 6,15.

Description

. Switching level sz of the control circuit is fixed by voltage V13 which is
1/2 of the voltage on pin 13.

1
. Clamp voltage VCLP at the time a voltage is applied to the CONT pin

1
VeLp = 5% Vq3 + Vpg + Vg

- 1 6
=X V43 + 0.6(0.3) + 0.6 where 0.9V is for pin 9.

1 1.2V is for pins 6,15.
X Vg3 + (0.9 or 1.2)

. The maximum voltage at which the CONT pin is brought to GND level is fixed
by the level at which the Q2 is completely turned OFF,
This level is:

1 1
?x V13 - VBEZ =?x V13 - 0.6 [V]

Switching is performed at a level less than this.

No.2651-7/13
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. To turn ON/OFF
When turning ON:

To turn ON the control circuit to finish the
operation, Iy is required. Control voltage
VOUT is obtained with IB of JuA min.

. VCONT min E R x IB max + Operation finish voltage
= A
Operatgon finish voltage
Pins B, : =172 x v,
Pin(9): =1/2 x V, 13 +
=1/2x V 0. E [vl
. VCONT max = R x I, max + Ciamp voltage
R is restricged by I, max. )
When the supply voltage is fixed, clamp voltage VCLP is fixed. When resis-
tor R is fixed based on a balance with capacitor C, resistor R is restricted
by Veonr max. as shown below.

VCONT max ~ VCLP
R

The minimum value of resistor R is fixed by this equation.
Example .
Assuming Vee=10V, VeONT max=10V, Rmin is 50kohms.
Therefore, R=100kohms presents no problem.
When turning OFF:
Bring the level on the CONT pin to a level less than:

1 1

Ip max = 100uf 2

(9) Example of voltage on each pin

Rg=2.2kohms , Ta=25°C, Vi= O,pins@ GND |
Pin Supply Voltage,Vop - V unit

4.5v 6.0V 9.0V 12.0v_ | |
1 0.3 0.3 0.3 0.3 'mV
2 0.3 0.3 0.3 0.3 [ mV
3 0.59 0.58 D.57 0.56 v

4 1.63 2.23 3.65 5.02 v |
5 _1.63 2.23 3.65 5.02 v
6 (GNDJD | (GNDXD | (GND)D | (GND)D Y
7 0’ 0 0 0 \
8 1.63 2.29 3.64 5.01 v
9 (GNDIO | (GND)D | (GNDXD | (GND)D v
10 (GND)O | (6ND)D | (GNDYXO | (GND)O v
11 Ve V¢ Ve Ve v
12 4.48 5.96 8.97 11.23 v
13 3.72 5.20 8.21 11.98 v
14 0 1] 0 0 v
15 (GNDYD | (GNDXD | (GND)O | (GND)D v
16 1.63 2.23 3.65 5.02 v
17 1.63 2.23 3.65 5.02 Vv
18 0.59 0.58 0.57 0.56 %
19 0.3 0.3 0.3 0.3 | mV
20 mV

0.3 0.3 0.3 0.3

No.2651-8/13
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Quiescent Current,Ices{Electronic
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Output Noise.Voltage,VNO - u¥

Maximum Output vol tage,

Crosstalk(between Forward
Vo max,Vo MIX - V

and Reverse),CT2 -~ dB

Croastalk(between Channels),CT4 - dB

VNO - Vee ‘ Vo MIX - Vge
R e=2.2kQ ‘ “F=Tknz
aRL=10kQ =351CHT1,{HZ on =
VG=4I1.5dBI1kH'z NAB ' {RL=12kQ(Pre,RL) pd
(5119 VNg(FLATY HNor/Nor speed /’
gz_s THD=1%
® 20 _ ,///
oy ﬁ .
Py
'31,5
VNO(DIN Audio) A J/
100 |.o /
7 R 05 /‘
g 0
I 3 6 012 & 16 1 & 2 &« &6 W01z e 16 18
Supply Voltage,Voe - V Supply Voltage,Vpoo - V
‘0 Vo max,Vg MIX - Ve g R CT1 - v
TF iz Tkuz | 140 .
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o ‘ Forward / ,;;50
TITHP=1%(Vo max) i o
2 CH1=>CH2
25 CH1 only operated g 0 -
s 8 CH2—>CH 1
Pl (X}
20 qo a '
/ % Vo=-5d8m
15 L " x Rg=2.2kQ
10 l l‘J/")‘y 3 RL=12kQ
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0* ZI// 3 | ‘Speed Forward
] 4 2 fi=1kHz
0 2z & & @& 1 (7 TR TR g X—— 5 8 10 12 14 16 18
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@
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’ 1k 10k
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Crosstalk(between Channels),CT6 - dB

CH2 Crosstalk{between Forward

and Reverse),CT8 - dB

Output Noise Voltage,vm - u¥
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03 VL - Ta = CT9 - Ta
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W No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear powsr control systems, vehicles, disaster/crime-prevention equipment and
the like, the failire of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Ascept full responsibility and indemnify and defend SANYO ELECTRIC GO, LTD, its affiiates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC GO, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diagrams and cirouit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is acourate and reliable, but no guarantees
are made or implied regardng its use or any infringements of intellectual property rights or other rights of
third parties.
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